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Compensation of Professional 


Engineers—Trends from 1930 to 198 


4 By Arthur Richards, Chairman 


Committee on Services and Salaries of Engineers 
American Association of Engineers 


A main purpose for preparing this survey—which is quite 
milar to other studies made during the past forty years by the Ameri- 
an Association of Engineers on the Classification and Compensation of 
rofessional Engineering Positions—is to assist Engineers and _ their 
mployers in arriving at just agreements regarding salaries of engineers: 
he classification and compensation plans can be used: 
For determining the qualifications of the engineers to fill the re- 
spective positions, and the grading of the positions necessary to 
perform the work of the organization. 
For providing an equitable salary schedule for all engineering posi- 
tions in the organization. 
1e data of the Booklet can be used to: 
Increase individual salaries where indicated. 
Increase salaries of present employees in an organization. 
Increase new salaries when changing positions or employers. 
| Determine equitable salaries for new organizations. 
rocedure for securing higher compensation in low pay organizations: 
Reclassify employees to classification plan of Booklet. 
Determine revised salary schedule for the various classes and grades 
of positions. 
Submit your plan to the budget agency of your organization. 
To those familiar with advocating increased compensation schedules 
lis well known that the method of approach is of paramount importance. 
WThis survey supplies authentic data on salary rates in 1957 for 
fgineers qualified to practice the profession of engineering in the respec- 
ke positions as therein defined. The equity of the salaries, therefore, is 
iinitely determined and it but remains to convince the budget agency 
) their justness as applied to local conditions. 
| After a plan has been developed for a local engineering organization 


get agency with the full details of the plan rather than attempt to 
esent the matter for the first time to the budget agency as a whole. 

If such members appreciate the benefits to be derived from the use of 
impartial standardization plan on classification and compensation 
im which efficient engineering service will accrue to the employing 
ly, then they should be the persons to present the matter to the budget 
bney for its consideration, approval and adoption. 
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To secure effective returns, both to the employee and the employ) 
those desiring to benefit from the use of the plan must use it with undd 
standing and good judgment in order that equity may be rendered to ¢ 


Due to changing national and world conditions compensation sche 
ules need to be modified from time to time as the economic situatil 
warrants. At present we are in a perplexing inflation period, and the} 
fore all professional engineers must remain alert to protect their persom 
interests. The American Association of Engineers hopes this BOOKL 
on Incomes of Professional Engineers may assist you in your econom 
welfare. 

Your Destiny 


The technical age that confronts us with the benefits of mod 
engineering knowledge—as well as the possibility of nuclear extinction 
is reaching out for the trained mind with offers of unprecedented opps 
tunity. mee applies to all, both young and old, engaged in the work; 
the engineering profession. Skilled brain power, you can be sure, is ¢ 
most precious national asset. So make the most of your talents and ab) 
ties as you alone are the master of your destiny. | 
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Salaries of Professional Engineers 


The adoption and use of a sound classification and compensati 
plan for professional engineering service is of vital importance if thi 
is to be an equitable standard of remuneration throughout the Uni} 
States for services rendered by the members of the engineering p 
fession. 

The position classification plan herein used for comparative p 
poses is reduced to its simplest form and can be interpreted readily 
those who are rather familiar with the professional and technical 
quirements, services and duties, of both large and small types of en 
neering organizations. 


To determine the proper comparison of the compensation rai 
herein shown with that of a local organization it is essential that all | 
local employees be reclassified on the basis of the following plan. AY 
other method of comparison will not give a true analysis of the lo 
situation. 


The experience ratings of the plan, therefore, are simply a fe 
determining the progress which could be made by an engineer from gra 
to grade e opportunity were available to secure the required proficil 


nol experience, } 
/ 


Variation in individual ability characterizes engineering as it dl! 
other vocations. Years of service, or experience, do not necessarily imi 
increase in ability at the rate set up in the plan. The Classification} 


5 


gineering Positions is hased primarily on work to be performed in 
he respective grades. 

The compensation schedule, therefore, when used for comparative or 
nalytical purposes should be used only to apply to persons whose abili- 
es enable them to perform the full duties of the respective grade posi- 
ons. 
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Sub-Professional 


Many persons are engaged in sub-professional work who fully expect 

continue their studies and experience with the firm idea of advancing 
» full professional status. 
In 1957 the number of technical engineers in the United States was 
pout 600,000. This does not include the sub-professional engineering 
ds as: Those with little previous experience who assist with simple 
wgineering work; those who do the simpler form of professional work 
field, factory, laboratory or office with some arithmetical calculations ; 
id those under supervision who do or assist in engineering work not 
cessarily requiring professional engineering education and training but 
quiring qualified sub-professional experience in the broad science of 
ichnical engineering. In Table A it shows that about 22 percent of the 
dicated engineers had no formal college education and that about 60 
ereent of them received bachelor’s degrees. 


Table A 
Years of Schooling for Engineers 
Data for 1957 Percent had years of schooling : 

High School College 
fofessional Field Number ena: 2 Unknown 
1-3 4 1-3 4 a+ 
fechanical—Industrial 1EZ OOO SON ea Vas 4 OM Seo 1.6 
vil 142,000 | 12.4 | 14.8 | 19.4 | 39.6 | 12.6 1.2 
iectrical 125,000 | 10.6 | 16.0 | 16.2 | 38.9 | 13.3 5.0 
i ning— Metallurgical 38,000 9.2 | 10.5 | 11.4 | 42.8 | 24.3 1.8 
jemical 37,000 4.3 4.8 6.8 | 54.0 | 28.0 Dek 
tronautical 21,000 | 5.7 | 12.5 | 20.3 | 41.7 | 18.5 1 
} others 75,000 | 12.0 | 17.2 | 20.0 | 36.5 | 12.9 1.4 

TOTAL 600,000 | 10.0 | 12.0 | 16.0 | 42.5 | 17.5 2.0 


1 No specific data is given herein on the compensation for sub-pro- 
Jssionals but their salaries usually are below or within the range of the 
hior group as given in these tables and charts and vary upon the size 
}d importance of the employing organization and the individual class of 
b-professional work performed. 


6 Professional Engine 


Professional Engineering 


In order to simplify the classification and compensation of salat 
among the many position groups in the various professional fields 
engineering four groups have been selected, as, Chief Engineer, Ser} 
Engineer, Assistant Engineer, and Junior Engineer. | 

These four groups consist of many position grades with twenty 
more titles and eighty salary rates. The Federal government has oj 
eighteen regular position grades with many titles among the vari 
engineering departments and services. The state highway departmel 
large industries and utilities, populous cities and counties, usually i 
employees in all the position grades, titles and salary rates. Careful ¢ 
sideration therefore must be given to the proper relationship of 
various positions which exist in each organization and the relative vai 
of the duties, responsibilities and services. 

Because of this great diversification it is not expedient in a snl 
treatise to give detailed data on all of the positions involved. Recou 
therefor is taken to dividing the entire professional engineering occu 
tion into the four groups as selected above, with each group contain 
an upper and lower position level. It is obvious, and a fact, that in 
engineering departments of the smaller organizations the number <« 
kind of positions and titles are quite limited and the pay correspondin 
lower. 


Group D—Junior Engineer 


Generally the education requirements are equivalent to gradua 
from an accredited technical college, or sufficient education and exp# 
ence to perform the full duties of the position. 

The duties under immediate supervision are to perform work in 
field or office requiring knowledge of engineering practices and metho! 
make working drawings and designs; prepare estimates and specifif 
tions; make simple computations of a technical character; and perfc 
minor services of many kinds of a technical engineering nature. 

The lower grade in this group consists of recent graduates havin| 
limited work experience and the younger persons who are securing ad 
tional educational training and practical experience. 

The upper grade employees and the ones securing the high 
salaries in the group are those having four or more years of qualil 
experience with increased knowledge of the technical requirements} 
their positions. 

This group contains about sixty-one percent of all the emplor 
engineers and as shown on Chart A receive salaries from $3,000 to $8, 
The Federal rate extends from about $3,700 to $5,800. 

A comparison between the pay of these younger engineers and ol 
seasoned production workers in various kinds of employment is gif 
in Tables B and C. 


Table B 


Average Earnings Production Employees in 1956 


Industry Per Hour Hour Week Annual Wage 


ilding Construction $2.80 36.4 $5,300 
mtract Construction 2,74) 37.1 5,286 
par Building Construction 2.49 40.8 5,283 

ing 2.30 42.4 5,071 
ighways | 2.33 41.8 5,064 
ansportation 1.96 43.1 4,393 
olesale Trade 2.01 40.4 4,222 
anufacturing 1.98 40.5 4,170 
tail Trade 1.57 38.5 3,144 


Table C 


Pay Rates Various Occupations in 1957 


klayers $3.10 to $4.25 per prone Depending upon location of city. 
etricians 3.10 to 4.12 per hour. Hours per week vary during year. 
sterers 2.50 to 4.00 per hour. Weeks per year vary. 

mbers 3.05 to 3.85 per hour. 

penters 2.65 to 3.80 per hour, 
nters 2.25 to 3.50 per hour. 

Iding Labor 1.30 to 3.00 per hour. 

or Engineers 1.70 to 4.38 per hour. Annual salary at 40 hour week. 
ior Engineers 2.68 to 6.10 per hour. Usually continuous employment. 


| . . . *40°4° 
ym Junior Engineer to higher responsibility and salary through pro- 
Wition, passing a higher civil service test, or by changing to another 
fineering organization. 


| Under general supervision they have charge of the engineering work 
fiformed by the Group D Junior Engineers. The position requires the 
Mformance of difficult and diverse duties; the supervision of a bureau 
ivision of the organization; or the direction of studies, designs and 
struction requiring a high degree of professional training, substantial 
jjerience, good leadership and sound judgment. Usually a person in 
Group can qualify for State registration as a professional engineer. 
| This Group contains about twenty-four percent of the engineers and 
GART A indicates their salaries range from about 5,000 to 13,000. The 
Neral rate extends from about 5,800 to 8,700. 
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ANNUAL SALARY IN THOUSANDS 
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Curve 1. 46000 Civil Engineers in all fields. 
Md 2. 34000 Engineers 48 State Highway Dept. 
sd 3. 1600 E.E.and M.E. in one plant. 
Persons In kach Position Group 
Curve A-Chief B-Senior C-Assistant D-Junior 
i 1800 5500 11000 27700 
2 680 3400 7480 2244 
: 3 _233 _ 555 mo 6278 _ 185% 
on i} 
total 2713 9455 19107 50325¢ 
Percent 2.5 11.6 23.4 61. 
q a ae t { ae ag ++ 
jae + Hf 1 tf tf 
rt . ae! 
EH 


Percent receiving salary indicated or more 
Chart A—Salary Range 


‘oup B—Senior Engineer 


The engineers of this group usually have had twenty or more years 
service in professional work which includes, under general direction, 
ficult engineering duties on investigation, study, design, construction 
d operation of extensive engineering projects. 

These engineers have advanced from the Group C ones of the same or 
milar organization and have demonstrated their ability over others in 
eir group to successfully accomplish the difficult and unusual tasks 
signed to them. 


The Group contains about twelve percent of the total engineers and 
art A indicates their salaries range from about 6,000 to 16,000. The 
sderal rate extends from about 9,000 to 11,500. Because under the 
sderal government all positions for all services are under the jurisdic- 
mn of only one agency, salary spread in the higher positions is not as 
eat as found where hundreds of organizations are considered. 


roup A—Chief Engineer 


-This group consists of only the relatively few engineers who become 
e head of their organization; the chief deputy and others who have 
arge of a large or important division or department; and those who in 
eir engineering duties have shown the ability and capacity for master- 
e important responsibilities in management, administration and in 
chnologcal advancement. 


Only about three percent of the engineers are employed in this group 
id Chart A shows that the salaries range from about 8,000 to 20,000. 
1ere are others, of course, who receive earnings much more than this, 
t they generally are in the executive or management divisions of their 
ganizations. The Federal rate extends from about 13,000 to 16,000 
th a few earning a peak of 20,000. 


| Your Relative Grade of Position 


The salary ratios between the four groups will vary according to the 
e and size of organization and also to the region of employment. 
After consideration of all the data herein shown it is quite obvious 
t with so many grades and titles in the various engineering organiza- 
ns throughout the country each engineer himself will have to deter- 
ne just about where he stands in the overall employment plan of 
ineering. 
- The information compiled in the charts and tables has been secured 
5m many sources and may be considered as fairly representative of the 
pnomic conditions within the profession. 


| 
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Relative Earnings | 
The Census Bureau has reported on the 1956 earnings for tf 
nation’s 43,000,000 families as follows: 
Families Percent of Total Annual Earnings 
3,000,000 7 Under 1,000 
7,000,000 16 1,000 to 2,000 
16,000,000 37 27000 to 5,000. 
12,600,000 30 5,000 to 10,000 
3,500,000 [8 10,000 to 15,000 
900,000 2 Over 15,000 


The Compensation in 1956 for 600,000 engineers was estimated 


Engineers Percent of Total Salary 
150,000 25 Under 5,900 
150,000 25 5,900 to 6,445 
150,000 25 6,445 to 7,660 
150,000 25 Over 7,660 


That is, 75 percent of the engineers received over 5,900 per annum wh 
is more than the amount 70 percent of all of the families secured. 
other words, the “poor engineer” has maintained a relative high stands 
of earnings. 


Where You Work and Live 


Compensation and the cost of living depends to some extent upon ¢ 
location of the region in the United States in which you live. 


Table D 
Salary Ratio for All Position Grades 


Compensation Consumer Price In 


Year 1930 1957 1930 1 
National 1.00 1.00 1.000 
Middle Atlantic 1.10 1.04 .987 
Far West 1.08 1.03 1.147 
New England 1.03 0.97 0.920 
North Central 1.02 1.01 0.954 
South East 0.94 0.99 0.903 
Middle West 0.93 0.94 1.023 


As shown, the highest compensation index for both 1930 and 1957 is 
the Middle Atlantic region while the lowest cost of living was in 
South East in 1930 and the Middle Atlantic in 1957. 

Because of the present changing conditions due to Federal w 
potential contracts and highway aid the indices above may vary quit 
bit in coming years due to regional circumstances. 


SOE ees, 


ita 
Table E Number of Engineers in Professional Fields 
Percent at Age 
Under 25 25 to 45 Over 45 ieneieers in 1957 


echanical 5.5 62.3 32.2 162,000 
vil j 6.9 52.8 40.3 142,000 
ectrical 7.5 62.2 30.3 125,000 
ining 8.2 64.0 27.8 38,000 
1emical 7.0 77.0 16.0 37,000 
ronautical 6.6 83.0 10.4 21,000 
| Others 10.6 57.0 32.4 75,000 
erage 7.5 65.5 27.0 600, 000 


Table E gives an estimate of the number of persons engaged in the 
ferent fields of professional engineering. The basic data is taken from 
2 1950 census whose definition of an engineer is less exacting than that 
| the professional engineering societies. 

| Many persons during census taking time who are engaged in work 
an engineering nature list themselves as professional engineers when 
jfact they are in the sub-professional or technical aid group. By the 
ixt census, however, many of them through additional study and quali- 
#1 experience will have advanced to professional status and this is 
arly shown in Table A which indicates that 38 percent of the present 
fisus engineers did not have the full benefit of college educational 


Annual Median Salary in Professional Fields 


Table F gives the salary range for the years 1930 and 1946 in the 
f main fields of the engineering profession. The salaries are given 
i the Ist quartile, that is 25 percent of the engineers received the salary 
ficated or less; for the median, that is 50 percent received more or 
jeived less than the salary indicated; and for the 3rd quartile, that is 
ppercent received the amount shown or more. 

u Also shown are the salaries received in 1930 and 1946 by engineers 
college degrees at the ages of 32 and 54. An examination of Chart 
ivhich gives data for 1957 indicates the salaries have increased con- 
fprably since those years. Under the Index columns is given the 
ease in pay for 1946 over 1930. The median range gives a maximum 
61 for electrical engineers and a minimum of 112 for the chemicals. 


Table F 
1st 3rd 
Quar- Med- Quar- ge Age 
Year tile Index jan Index tile Index 32 


he g-Metal. 1930 2,892 100 4,000 100 6,035 100 4,308 5,544 


ih 
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Ratio of Salary in Professional Fields 


Table G is derived from the data of Table F and shows the r 
between the median salaries in the five fields for the ages of 32 and 
It will be noted in the four main columns the maximum salary was 
to the chemical engineers three times, while the minimum was pai 
the civil engineers in all the columns. There are about four times) 
many civils as chemicals and this may have quite an influence on 
salary rates. The number of engineering students and graduates} 
1956 was: 


Field Students Graduates 
Electrical 51,650 1,700 
Mechanical 47,412 2,100 
Civil 26,486 2,130 
Chemical 16,992 230 
Mining, ete. 8,460 540 

Total 151,000 6,700 


Which field to choose for a lifetime occupation depends upon 
than the monetary returns as the five fields offer various kinds of emp 
ment conditions under many different circumstances. Which to 
depends upon various tangible and intangible things each person + 
siders important to his future plan of living. 

The graduate or beginner is looking beyond the starting salar 
he wants the so-called fringe benefits for the future such as, job secu 
advancement prospects, hours of work, vacations, hospitalization 
sick leave, location environment for his family, work insurance and 
tirement, and inclusion under the provisions of social security. 


Table G 

Age 32 in 1930 Age 32 in 1946 Age 54 in 1930 Age 54 in 1946 
Field Salary Index Field Salary Index Field Salary Index Field Salary 
Chem- Mechan- Chem- Chem- 
ical 4,596 100 ical 4,636 100 ical 6,000 100 ical 7,680 

AE Chem- Mechan- 

Mining 4,308 93.6 ical 4,716 97.5 ical 5,916 98.6 Mining 7,296 
Mechan- Mechan- 
ical 3,972 86.3 Mining 4,620 95.5 Mining 5,544 92.4 ical 6,518 
Elec- Elec- Elec- Elec- 
trical 3,948 86.0 trical 4,380 90.6 trical 5,496 91.6 trical 6,240 
Civil 3,578 78.0 Civil 4,176 86.4 Civil 4,968 82.8 Civil 5,436 


Changing Salary Rates 


An approximate measure of variance in the compensation of e€ 
neers 1s given in Table H for various years from 1930 to 1957. The t 
is based upon the pay for the first quartile, median, and third qua 
and definitely shows the effect of the 1930 depression, at the v war pe 
in the 40’s, and the present inflation. 

In the Ist Quartile, which includes most of the junior or you 


163) 


Ee. an: 

qgineers, it is shown the salary index for 1957 is 228 compared to 100 
1930, and this is a greater relative increase than shown for the older 
igineers in the median and 3rd Quartile groups. 


_ During this period of time the median salary increase for age 32 
vanced to index 184, while for age 54 it increased only to index 166. 
his again agrees with the data of other tables herein included, that the 
lative increase in pay for the younger engineers is greater than that for 
e older ones. This is a wise provision as it enables the younger engi- 
sers to become adjusted sooner so they may proceed more rapidly in 
ecoming highly qualified members of the profession. 


Table H 
Engineer Pay Increases from 1930 to 1955 


Tet eee 


Quar- Med- Quar- Median Index 
tile Index jan Index tile Index Age 32 Age 54 
2,580 100 3,468 100 4,980 100 100 100 
2,014 78 2,820 81 4,010 80 79 81 
1,776 69 2,520 73 3,650 73 70 73 
2,352 91 3,325 96 4,930 99 82 104 
3,132 129 4,130 119 5,700 114 115 tale 
3,780 147 4,800 130 6,360 128 130 131 
5,016 195 6,216 179 7,500 151 178 163 
5,890 228 6,445 186 7,660 154 184 166 


Starting Salary of Graduate Engineers 


Table I indicates the starting salary of college graduates from 1946 
#1957 in various occupations. In “all fields” of work the index increase 
iipay is less than for engineering which indicates the engineers have 
yen able to maintain a high beginner’s standard of living comparable 


A that of any of the other professions. 


i 


Starting salaries vary considerably throughout the country for many 
mors such as location, type of organization, extent of education and 
7 * oq: # 

ential ability. 


| In the table showing the starting salaries of 111 graduates in 1957 
ja five year course given by one college there are several reasons given 
My the lowest paid graduate of the 49 mechanical engineers received 
1/00 while the highest received 7,300. From the many articles written on 
y subject of recruiting graduating engineers it appears that scholastic 
nding and potential possibilities primarily determine the amount bid 
) an applicant. 


T 
t 


| 
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Table I 


Increase in Compensation 1946 to 1957 
Average Starting Salary for College Graduates 


All Fields In Engineers in Industrial Compa 
Year of Occupation Engineering Starting Final— Mag 
1946 2750 100 2900 100 2760 100 7680 
1947 2800 102 2930 101 2900 105 7800 
1948 2820 103 3000 103 3040 110 7950 
1949 2940 107 3130 108 3180 115 8100 
1950 2940 107 3180 110 3660 133 8700 
1951 3012 110 3240 112 3900 141 9000 
1952 3396 124 3660 126 4140 150 9360 
1953 3648 129 3900 134 4380 159 10200 
1954 3876 141 4140 142 4380 159 10660 
1955 4092 149 4330 150 4500 164 10660 
1956 4392 160 4730 163 5100 185 11160 


1957 oe ee 5560 201 12720 


Field Chemical Metallur. Eng.-Physics Electrical Mechanical 
Number 20 a 3 23 49 
Range of 5700 5500 5400 5300 4700 


Salary 6840 6400 6600 6600 7300 


PAY DIFFERENTIAL 


Much has been made of the assertion from many members of t 
profession that the differential in pay between what he gets and wh 
others get, either production workers or union trade employees, is t 
narrow and not justifiable by the value of services rendered. . 

This again brings forth the fact that the upgrading of pay for lab 
also increases the pay for others and therefore is of advantage to all int) 
general scheme of living. 

Table J gives a comparison of pay increases between 1946 and 19 
for production workers and engineers and relates them to the cost 
living. Due regard must be given to the amount of wages paid in 19 
and 1956 for whereas the pay for manufacturing workers in 1946 w 
$2,278 with an index of 100 and grew to $4,190 in 1956 with an index 
183, the pay of the engineer in 1930 was $3,780-$6,360 and increased | 
$5,890-$7,660 even though the index increase was only 121 to 157. T 
actual salaries received by the engineers were considerably more than t 
ones received by the other workers so therefore quite a differential do 
exist. 

As a matter of fact the difference in salaries between the lowest a 
highest paid in one group of engineering employees is clearly indicat 
on Charts A and B, 

Table J shows that in 1956 the pay of production workers was $4,1 
compared to a median of $6,445 for engineers, a difference of $2,24% 


| 


) 


y 


15 
22 HH : : i 
H safetestate 4 
H H : H HEH H roo EAH 
i ggerates SSsHSogE sgead adan sagen outs east setas cufesfostt feat nee: Gettede 
6 HH H COMPENSATION BY AGE GROUPS  [HETHIHTHT 
F IN / Ft 
PROFESSIONAL ENGINEERING HH 
—— 5300 In a public utility company. [+4 “Hit 
Hte*e-7000 In a manufacturing company, HH 
18 Hi Sea gazed 2oses cores sess sozezessseeratuGzede sesssesezs SUoee tata: Sutzteeee : HE 
HE : H 
rm) fies ost : # H 
vay Ay 4 
4 4 HHH 4 HH HH HH 
p H +t 
E HH H rt Hi 
14 as SBEESSEeat aati HE 
ai Ht 1 H 
rs) HH : HH 
a 
4 12 ssissesttes 
ao: is Ht rt A BI 
H i a 
2 H 
10 THE Hi 
8 Ea f Ht : 
soa SEEreseut sree H HHH 
6 oo So - 
me 1 Be : Bo tT 
fae if H sueeeee be HH H 


Percent receiving salary indicated or more. 


pwever, Chart A, Curve 2-B which applies to 3,400 senior engineers 


state highway departments, shows the lowest salary was $5,500 and 


2 highest $14,000, a difference of $8,500. 
On Chart B it is shown that the difference in pay for 40 year old 


igineers in one organization is $9,600, while in another where the engi- 
ers are members of a labor union, the difference is $4,500. 
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The differential in pay between engineers themselves in like posi 
tions is obviously much greater than between engineering and othe 
occupations and is worthy of a special study if only to determine wh 
the minimum pay should be. 

Clearly the implication is that engineers get paid for what they kno 
and do and that many are not so well qualified as others. Such is true i 
all walks of life, but the engineer, possibly more than others, has th 
opportunity to develop skilled brainpower if he only will. As indicate 
in Charts A and B it surely pays off. 

Another example to show the variation in salaries depending upoj 
location, type and size of organization, kind of employees and peopl 
served, is herewith given. 

This engineering organization serves a county in the New Yor 
metropolitan area containing forty-six municipalities as cities, village 
and townships with a total population of 750,000, a 1957 budget 
$38,000,000 and a staff of engineers covered by thirty position title 
Some of the positions and salaries are as follows: 


fiw anoye: 1M ayeg waVeyern OV INNO sa a ck ece $ 3,000-$ 3,700 
refi nay ee ak ree ee ee 3,300- 4,600 
IS STAT OTga MTN O11 COLAND ON Ce ee 3,900- 5,000 
Junior Engineer, Civil, Sanitary, Other _.. 4,3800- 5,400 
ASSiStant=Lmgineer 2 eee ee 5,400- 7,000 
NBS OCIA LC EIN D IM CCT msere aetna ee Se eee ee 6,000- 7,800 
Senior Engineer, Designer, Plant Supt... 6,700- 8,600 
Division Shin Clin CCR. is eee ee ee Se ee ee 7,600- 9,800 


Deputy Chief Engineer _. 9,800- 14,000 
Ghiief ‘Hing eerie ee ee ee ee ee 16,000- 21,000 


Each position or salary group is divided into five rates with the iz 
crements varying from $290 for junior engineer to $570 for senior eng 
neer and $900 for the deputy engineers. 


Table J 
Comparison of Annual Pay Increases and Consumer Price Index 


Production Workers All Engineers 


Graduate 
Manufac- Coal Engineers 1st 3rd Quar- 

Year turing Mining Laundries Avy. Starting Quartile Median tile 

1946 2278 3020 2200 2900 3780 4800 6360 

Index 100 100 100 100 100 100 100 1 
1947 114 115 108 2930-101 1 
1948 124 124 113 3000-103 1 
1949 125 109 116 3130-108 1 
1950 135 121 118 3180-110 1 
1951 148 134 125 3240-112 1 
1952 155 135 128 3660-126 1 
1953 164 147 132 3900-134 133 130 118 1 
1954 164 139 133 4140-142 1 
1955 175 166 121 4330-150 1 
1956 4190 5496 3080 4730 5890 6445 7660 1 
Index 183 182 140 163 157 135 121 1 
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SALARIES FOR PROFESSIONAL ENGINEERS IN 1957 


Chart A indicates the range in salaries paid in 1957 to engineers in 
the four groups of positions classified. 


The chart is read as follows: Curve 2-A shows that 75 percent of 
the 680 engineers in the Chief Engineer group of the State Highway 
Departments received an annual salary of $10,200 or more, that 50 per- 
cent received $11,700 or more, and that 25 percent received $14,000 or 


more. 


Each engineer knowing his own position group and salary can 

readily determine his standing in relation to the chart. If he is an Assist- 
ant Engineer and has a salary of $8,000 then the chart shows that 55 
‘percent of the Curve 1-C engineers in that group received more than he 
does, that 63 percent of the Curve 2-C engineers received more, and that 
ill percent of the Curve 3-C did also. 
The Chart presents a very disturbing aspect regarding engineers, 
being members of a labor union and thus subject to the regimentation 
f its rules and regulations. The engineers of Curve 3 are represented 
yy a union which is accredited by the National Labor Relations Board 
s the sole bargaining agent for the engineers of this first class organiza- 
‘ion. The number 3 curves, it will be noted, are quite flat compared to 
che number | and 2 curves and indicate that salary increases are predi- 
cated on group action instead of personal ability and worth. 


Ii the engineering profession is forced into unionism and socialism 
jwith its corresponding adverse effects on the incentiveness of its mem- 
ers to excell in engineering skill and accomplishment, then a great dis- 
pervice will be done to the people of the nation. It is said that about 
0,000 or 10 percent of the engineers in the country belong to labor 
Jnions of some kind or other. Little information is known as to what 
faumber are registered professional engineers, members of national engi- 
lheering societies, fully accredited engineers, or those in sub-professsional 
Massifications. In the public utility company shown on Chart B there 
tre 3,000 sub-professional engineering employees in addition to the 
1,300 fully accredited engineers. 

The Charts clearly show that engineers who do not belong to unions 
jhave greater financial rewards than those who do. By the entire pro- 
Vession becoming unionized it may be the salaries then would be reduced 


‘jo a lower uniform level. 

A main objective of the national engineering societies and their 
Several hundred thousand members is the advancement of the science 
Ind profession of engineering for the good of civilization, and the engi- 
Aeers. It would appear in the light of the recent revelations of labor 
nion affairs that another primary objective of the engineering societies 
Jhould be to protect and preserve the economic welfare of the engineer 
45 he may continue to advance the first objective. 
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Engineers Joint Council composed of a dozen national socie 
ties in the field of engineering has been active since 1945 in the profes 
sional and sociological development of the individual engineer. It 
possibly, should plan to become the “bargaining agency” for all engi 
neering employment conditions. In that way the engineers could comba 
the pernicious effects of unionism on the professional way of living an 
serving. No union or group should be vested with the right or powe 
to say to any engineer or American you shall not work at your professio 
unless you join our union organization. 


COMPENSATION BY AGE GROUPS 


Chart B applies to electrical or mechanical engineers, physicists an 
chemists employed by two different high grade organizations. The 33 
engineers in the public utility group are highly qualified and rather spex 
cialized and do not belong to a labor union, while the 7000 in various 
plants of one manufacturing concern are members of a union with na 
tional affiliations. 

This Chart, as in Chart A, shows the effect of unionism restrictin 
the increase in compensation of engineers and definitely shows that th 
union group action on pay is of value to those of limited talent and abilit 
and of detriment to those with higher qualifications. 

While age 40 may have quite an influence on the employment © 
persons in many occupations it seems to have little effect on the earniny 
capacity of engineers. In industry the retirement age usually is 65 an 
the chart shows that up to that time the engineers had continually 1 
creased their earning capacity, especially the ones not subjected to th 
restrictions and union bargaining. 

The spread in pay for the age groups indicates that age or year 
of service in a company is not a primary factor in the determination ¢ 
the pay rates. In the utility the pay range at age 40 extends from $7,2 
to $17,800, while in the manufacturing company it extends from $5,7 
to $10,200. 

As the Chart plainly shows the longer an engineer lives the highe 
the pay. Then why not let the engineering societies continue to plan fo 
the future as they have done so well in the past. High pay is not pri 
marily for the purpose of giving an engineer more money. Essentially i 
is to provide for ease of mind and living so that more and better service 
can be rendered by the highly qualified workers. 

Table K plainly indicates that age alone will not advance engineer 
from the minimum salary at any age to the maximum rate at that agi 
All of these electrical and mechanical engineers work in the same organ 
ization and their years of service vary from five to forty-five. The salarie 
given are for persons at the age given, as, thirty years old. 

As will be noted the percentage of the 614 persons drops rapidl 
from age 30 to 65, and as shown in the last column the ratio between th 
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igh and low pay for each age groups is fairly consistent, with the excep- 
ion of age 60 to 65. 

This reduction in pay aiter 60 agrees with a previous study in 1930 
f 54,000 position where the rate of pay began to drop at age 60 and by 
5 was about thirty percent below its peak. In other words the pattern of 
ompensation for engineers is about the same now as it was thirty years 
go. 


Table K 


Salary at Age in 1957 for 614 Engineers 


a 1st Quar- 3rd Quar- Max- Ratio 
Number Percent Minimum tile Median tile imum Max.-Min. 
328 54 4620 6300 6480 7020 8400 182 
135 22 5700 7200 7740 8400 10560 185 
74 12 5760 8040 8760 9720 11400 198 
57 9 6360 8400 9360 10200 12600 200 
20 3 7440 8280 9112 9840 10800 145 


The Engineer’s Potential 


As herein indicated the engineer is quite a variegated person. His 
}tellectual development is subject to many hazards, the greatest one 
Hssibly being his own vacillation. Too many reach their peak of intel- 
fctual growth in high school or college and then shortly after, due to 
fany causes of their own making, they cease growing in engineering 
yowledge and accomplishment. 

) Chart C which portrays the possible psychological progress of the 
fembers of the profession again demonstrates that skilled brain power 
/a most precious asset and that the engineer alone through his talents 
'd potential ability can guide his engineering destiny. 


SALARY RANGE 


The salary ranges as shown in the tables and charts could be used 
}a guide for ninety percent of the engineers employed in most 
figanizations. 


Table L 
Group Salary Range Group Salary Range 
A-Chief 8,000 to 20,000 C-Assistant 6,000 to 12,000 
B-Senior 7,000 to 16,000 D-Junior 5,000 to 8,000 


Compare the salaries of your organization with the values shown 
wrein in order to determine your relative standing. In some localities 
6 worth of the engineer as an economic factor is rather fully appreci- 
i¢d and his compensation is usually above the averages indicated in this 
Hort. In many places, however, he is considered purely as an accessory 


a) : 
-sthe performance of routine work. 
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The above chart which portrays the possible psychological progre 
of the members of the engineering profession again demonstrates ti 
skilled brain power is a most precious asset and that the engineer alo 
through his talents and potential ability can guide his engineering destii 

It lies entirely within the province of the members of the profess? 
to demonstrate that a high economic value of the Engineer does exist a 
that it should be recognized in any and all engineering organizatie 
throughout the entire United States. 

In the past many engineers have been too reluctant to approach t 
problem of compensation as one requiring solution purely as a mat 
of professional self defense. A large number of others, however, h 
appreciated that the mediocre economic status of the engineer has b 
due in great measure to the lack of progressiveness in the profession 
providing sound business arrangements for the employment of engine 
ing talent. 

We have been psychoanalyzed, as being: strongly oriented to 
profession ; precise, tense, energetic but with little vision beyond the i 
mediate problems; have little interest in intangible questions and sub 
complexities ; and do not have much vision on affairs not related to en: 
neering matters, ; 


Pa 


It is just possible then we may need a “union” composed of the 
dministrative minds of the Engineers Joint Council to help formulate 
ational policies to promote and protect the social and economic welfare 
f the members of the engineering profession, and also to enhance the 
orth of engineering endeavor for the good of everyone, 

Mention has been made many times that the engineers need a “na- 
ronal society like the American Medical Association and the American 
sar Association” to speak for the entire profession. From many members 
f these professions it is evident their national associations do not include 
or speak for all the doctors nor attorneys on all or many things. 

The history of the rise of engineers does not indicate the necessity 

a national society to which all engineers should belong and which 
ould speak for the entire profession on all matters relating to the 
ngineer and his work. 


At present in addition to scores of engineering societies with national 
embership there are hundreds of state, county and city societies spread 
roughout the whole country. There are too many factors involved to 
ave one “dictator” organization speak for the entire profession on all 
yings. 


CONCLUSION 


To those who have given considerable time to the study and develop- 
fent of classification and compensation plans for professional engineer- 
dg service it is quite obvious that drafting an entirely equitable plan 
Mtisfactory to all engineers and their employers is a most difficult 
#dertaking. 

| Perfection of such a plan has not been the objective of those who 
Ive spent many years in making analytical studies of the large amount 
Ydata submitted by many thousands of engineers employed in all parts 
‘the country. 

The aim of endeavor has been to formulate equitable standards 
Mplicable to the great majority of engineers and the efforts of the past 
ity years have been of very material benefit to the members of the 
zineering profession. That a benefit also has accrued to the public at 
ge is quite evident to those who have watched the development of the 
irk of all national engineering societies in their endeavors to promote 
4 social and economic status of the engineer. 

One of the greatest incentives towards creative and efficient profes- 
mal effort is to feel assured, without the burden of worry, of adequate 
some to provide for material needs. If the wide adoption of these plans 
ithe Classifications and Compensation of Professional [Engineering 
jsitions, formulated by the American Association of Engineers, will be 
i pful to the engineer in improving his station in life, then the Associa- 
HW will feel amply repaid for any assistance it may have rendered to 
| profession. 


yi 
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BOOKS FOR ENGINEERS 


Order from A.A.E. Book Department, 
8 So. Michigan, Chicago 3, Ill. 


Engineering Mechanics, S. Timoshenko, 
Prof., Emeritus, Engrg. Mch., and 
D. H. Young, Prof., Engineering Me- 
chanics, both of Stanford Univ. 4th 
Ed. McGraw-Hill Book Co. $7.50 


This new fourth edition is ideally 
suited to the undergraduate courses 
given in engineering schools, and it 
also serves as a good refresher course 
for graduates. A larger selection of 
problems are presented than in previous 
editions; the treatment is thorough and 
complete, and arrangement systematic. 


Structural Geology, L. U. de Sitter, 
Prof., Geology, Geological Inst., Univ. 
of Leiden, Holland. McGraw-Hill 
Book Co. $11.00 


The book is intended for the trained 
geologist rather than the layman or un- 
dergraduate student, and thus pre-sup- 
poses a certain familiarity with the 
subject and with its terminology. This 
distinguished Dutch geologist has given 
his readers a book which clearly and 
skillfully correlates theory, experiment, 
and actual cases. 


Science and Economic Development, 
Richard L. Meier, Program, Educa- 
tion and Research in Planning, Univ. 
of Chicago. Wiley & Technology 
Press, M.1.T. $6.00 
This imaginative work traces out new 

paths for economic development which 
are suggested and shaped by recent ad- 
vances in science and technology. The 
concentrated presentation of the world’s 
present and projected resources in this 
volume by itself makes it useful to 
teachers and writers, and also research- 
ers. 

Mechanism, Joseph S. Beggs, M., Tech. 
Staff, Hughes Aircraft, consultant, 
U.S. Air Force. McGraw-Hill. $6.50 
This is the first volume in the new 

Series in Mechanical Engineering, and 

provides an advanced text on mecha- 
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nism, as well as provides the practicin 
design engineer with a reference boo 
for the analysis of mechanism and 
source of mechanical movements. 
special chapter deals with Newtonia 
Mechanics of Rigid Bodies, using vecto 
notation. Among the new subjects cov 
ered are the hydraulic controls of th 
Packard automatic transmission, an 
the material on space mechanisms. 


Scientific French, William N. Locke 
head, Dept., Modern Language 
M.1.T. John Wiley. $2.25 
This little book is intended to fill th 

need of the young scientist or enginee 

as well as the student, faced with t 

problem of acquiring quickly a readin 

knowledge of French adequate to cop 

with technical articles and books in l- 

field. 

Project Engineering of Process Plant 
Howard R. Rase, Assoc. Prof., Chen 
Engrg., Univ. of Texas, and M. & 
Barrow, Project Engineer, Foste 
Wheeler Corpn. John Wiley & Sor 
Inc. $14.25 


Since both authors are experienced i 
project engineering they have produce 
a book including a wealth of excelle: 
information, illustrations and exampl 
of actual design calculations, specific: 
tions, and contracts. It is the first wo 
devoted to process plant design, writte 
in accordance with modern techniqu 
of project organization, planning a 
execution. 

Plastic Design of Portal Frame 

Jacques Heyman, M.A., Ph.D., A.MiJ 

C.E. Cambridge Univ. Press. $2.00 


The author has lectured for so 
years on plastic design to members 
the post-graduate course in Structur 
and Strength of Materials at Ca 
bridge, and explains the new “plast 
theory” of the design of steel fram@ 
buildings in his book. According to t 


author plastic design is more rational 
than elastic design and easier to apply 
fo complex structures. 


Scientific German, George E. Condoy- 
annus, Assist. Prof., Modern Lan- 
guages, Saint Peter’s College. John 
| Wiley & Sons. $2.50 
| This little, handy book gives a con- 
tise description of the structural ele- 
ments of scientific and technical Ger- 
an, and is just the thing for the young 
mgineer or scientist who needs to ac- 
juire a reading knowledge of German. 
jt is most helpful as a refresher also. 


fhe Chemical Formulary, Vol. X, 1957, 
) H. Bennett, Technical Director, Glyco 
) Products Co., editor-in-chief. Chemi- 
}cal Publishing Co. $8.00 

This is indeed a collection of valu- 
ble, timely, practical, commercial for- 
fulae and recipes for making thou- 
inds of products in many fields of 
adustry. Many publications, labora- 
ties, manufacturing firms, and indi- 
sduals have been consulted by the edi- 
rs in order to obtain the latest and 
‘st information for this work. An 


¥ectifying Semi-Conductor Contacts, 


® make a specialized study of rectify- 
yz contacts between metals and semi- 
winductors. In addition, a valuable book 
7- those who are not already familiar 
‘th the concepts and terminology of 
2 id state physics. Useful and descrip- 
ee account is given of the principal 
jhracteristics of practical rectifying 
mstems, including a detailed discussion 
iotheir capacitive behavior. Exception- 


a 


wily well written. 


jiear Programming, an Explanation 
df the Simplex Algorith, Dakota UlI- 
tich Greenwald, Assoc. Prof., Ind. 
‘engrg., Syracuse University. Ronald 
evress. $3.00 

s\inear programming is defined in this 
sek as the process of determining a 
migram of activity by finding the opti- 
54n solution of a group of restrictive 


NEW 
1957 


Revised 


THIRD EDITION 


DATA BOOK a Mah ENGINEERS 
ol. 
Specifications and Costs 


Elwyn E. Seeyle 
$20.00 


Scope of this excellent book has been 

widened to include: 

Specifications for the elements of an in- 
dustrial building 

Swimming-pool specifications 

Charging off obsolescence 

Costs of shopping centers 

Costs Off-street parking facilities 

Costs Atomic power plants 

Suggested form of agreement between 
engineer and client 

Order your copy from 


A.A.E. Book Department 


8 So. Michigan Ave., 
Chicago 3, Illinois 


New Editions 


Anerican Civil Engineering 
Practice 


Robert W. Abbett 
and staff of specialists 
in 3 yolumes. 


Vol. 1... $15.00 
Metropolitan and Community Planning 
Surveying, Traffic Engineering 
Highway Engineer—railroad engineer- 
ing 
Soil mechanics—foundations—tunnels 
Mathematical Tables 


Vol. 2... $15.00 
Hydraulics and Pumping 
Dams—River engineering— 
Hydroelectric power—public water sup- 
ply. Sewerage and Sewage Disposal 
—Harbor Engineering 


Vol. 3. Theory of Structures... 
$25.00 


Reinforced Concrete—Masonry and Plain 
Concrete, Timber structures—Earth- 
quakes and earth-quake-resistant de- 
sign. Steel towers — tanks — steel 
bridges, ete. 


Order your copy from 


A.A.E. Book Department 
8 So. Michigan Ave. 
Chicago 3, Illinois 
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linear equations. The work is essen- 
tially an exposition of the simplex 
algorithm as used in hand-computed 
solutions of linear programming prob- 
lems as developed by G. B. Dantzig. His 
method is explained and a number of 
sample problems are given. A good 
book on the subject. 


Rubber, Fundamentals of its Science 
and Technology, Dr. Jean Le Bras, 
General Scientific Inspector, French 
Rubber Inst., and Inst. of Rubber Re- 
search in Indo-China, and Irene E. 
Berck, Ph.D., Editor, Chemical Pub. 
Co. Chemical Publishing Co. $12.00 


This book was written for the busy 
rubber chemist and technologist, as well 
as the student, and is the first book pub- 
lished which thoroughly covers the en- 
tire rubber industry including synthetic 
elastometers, latices of both natural 
and synthetic rubbers, and even 
the pertinent plastics, in less than 500 
pages. Special attention is given to the 
principles of selecting the most suitable 
compounding ingredients to meet the 
specifications placed on the finished 
product. Technical salesmen and execu- 
tives of the rubber industry will find 
this a most informative book. 


Engineering Inspection Manual, Henry 


A. Roy, Chief Inspector, Manning 
Maxwell and Moore, Inc. Chemical 
Publishing Co. $5.75 

Packed with information and _ pro- 


fusely illustrated—an invaluable aid to 
inspectors engaged in machine tool, air- 
craft and other mechanical inspection. 
The text is based on the author’s many 
years of experience and all important 
inspection methods are simply but 
clearly described. A good book on the 
subject. 


Casting of Steel, The, by W. C. Newell, 
Ph.D., formerly head, Steel Castings 
Div., British Iron & Steel Research 


Association. Philosophical Library. 
$27.50 


Here is a valuable book for all classes 
of skilled foundry workers, engineers, 
designers of steel foundry equipment, 


} 
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metallurgical students, etc. The book 
in reality an authoritative guide on) 
technical aspects of the production) 
steel castings. It is well illustrated ¢ 
the tables, figures and references 
especially well done. 


Semiconducting and Luminescent u 
terials and their Applications, 4 
stracts of the literature by | 
Battelle Memorial Institute. Jd 
Wiley & Sons. $10.00 
Sponsored by the Electrochemical | 

ciety, Volume III, edited by E. Pash 

shows the great expansion in iterad 
covering subject matters in the seg 
conductor and luminescent mater 
field. The number of abstracts increag 
from 765 last year to 1,258 this yh 

An effort to improve these abstracts © 

year has been made by including 

eral fringe areas thus making 7 

more useful. 


Digital Computer Programming, [)) 
McCracken, Mer., Training, Ind 
trial Computer Dept., General Fd 
tric Co., Phoenix, Arizona. | 


Wiley & Sons. $7.75 


One of a series of books written 
General Electric authors for the | 
vancement of engineering practice, | 
volume treats the practical details ¥ 
volved in actually working with dig 
computers. Many of the points that{ 
troublesome to beginners are discu4 
in clear and logical terms. Its cove? 
is most comprehensive. A very 
worth-while book on the subject. 


Engineering Properties and Appl) 
tions of Plastics, Gilbert Ford } 
ney, Prof., Chem. Engrg., U.S. N 
Postgraduate School, 1957. 
Wiley & Sons. $6.75 

j 


The author gives a clear, unified| 
scription of the major characteristia 
plastics, and is especially intended 


those who work with plastics andt 


} 
i 


t 
those who require background infox! 
tion for the proper utilization or spe! 
cation of these materials. A good bj 


tructural Design in Metals, Clifford D. 
Williams, Chief Engr., Patchen & 
Zimmerman, and Ernest C. Harris, 
Chm., Dept. C.E., Fenn College. 2nd 
ed. The Ronald Press Company, 1957. 
$8.00 


The book provides the material for 
coordinated first course in design at 
e junior-senior level, following the 
echanics and strength of materials 
urces. Extensively revised, with new 
terial and illustrative examples, the 
ok continues to place emphasis on 
sic training in the application of the 
ntics of simple structures, and the 
ength of materials, to details of de- 
en. An excellent book. 


ita Book for Civil Engineers—Speci- 
fications and Costs, 3rd ed. by Elwyn 
i2. Seelye. John Wiley and Sons, 1957. 
1520.00 

Irhis well-known and excellent book 
5 been brought up to date in every 
ypect; new material has been added 
oh as cost of atomic power plants, 
ppping centers, off-street parking 
Wilities, etc. The suggested form of 
yeement between engineer and client 
sound. All in all, a book that should 


ed in the field it covers. 

‘sic Mathematics for Radio and Elec- 
fonics, F. M. Colebrook, B.Sc., D.1.C., 
nd J. W. Head, M.A. (Cantab) Philo- 
Hphical Library and Iliffe & Sons, 
yondon. $6.00 


er iously 


published under the title 
4 new edition is much wider in scope 
| also includes new material. The 
tix is intended for persons interested 
®ladio or electronic engineering, who 
i} themselves handicapped by their 
i, of mathematical knowledge, well 
‘ed for students, teachers and re- 
Schers. 359 pages and 90 diagrams. 


iilip Morgan, editor “British Plas- 


6 
ies.” Philosophical Library. $15.00 
the text for this new edition has been 


4-ely revised and most of it re-writ- 


Newly Published 
Fundamentals of 


MECHANICAL DESIGN 


By Richard M. Phelan 
Cornell University 
526 pp., 703 illus., $8.75 


Whether you work in prod- 
uct engineering, machine 
development, or other engi- 
neering fields, you will find 
in this book modern ways 
to build high efficiency and 
economy into mechanical de- 
vices. From basic linkages 
and motion analysis, to gear 
trains and elimination of 
vibrations it clearly and 


logically explains today’s 
most important techniques 
and theory in mechanical 
design. 
A.A.E. Book Department 
8 So. Michigan Ave. 
Chicago 3, Illinois 
ten. Some new chapters have been 


added on epoxide resins, the resin injec- 
tion moulding process and on chemical 
plant applications. An excellent treat- 
ment of the subject. 


L. P. Alford and the Evolution of Mod- 
ern Industrial Management, William 
J. Jaffe, Prof., Management Engrg., 
Newark College of Engineering, New 
York University Press, 1957. $5.00 
Leon Pratt Alford, engineer, editor, 

author, and educator, occupies a unique 
and prominent place in the field of 
scientific management. The author has 
interestingly told of his pioneering con- 
tributions to the development of scien- 
tific management, and shows that even 
today, fifteen years after Alford’s death, 
much of his work is being used without 
proper recognition to the man who was 
responsible for so many management 
concepts. 
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Investment Principles and Policy, Ralph 
R. Pickett, Univ. of Kentucky, and 
Marshall D. Ketchum, Univ. of Chi- 
cago, 1954. $7.50 
Engineers, in fact all scientific and 

professional people need to know more 
about investments, and this book is a 
comprehensive treatment of the subject, 
its background, the instruments of 
finance, and investment policy. Regula- 
tion of various industries is discussed, 
also the influence of taxation, politics, 
etc. Questions, problems and lists of 
selected readings are provided for each 
chapter. A good book. 


Plane Table Mapping, Julian W. Low, 
Res. Geologist, the California Co. 
1952. $6.00 


A handy pocket-size guide with flex- 
ible leatherette cover, describing in de- 
tail the plane table methods by which 
a field survey is carried out from its 
inception to its logical end-product, a 
finished map. Based on extensive pro- 
fessional practice, it incorporates sug- 
gestions of a number of college geology 
teachers. Excellent tables are provided. 


Planning Functional School Buildings, 
Merle R. Sumption, Dir., Field Sery- 
ices, College of Education, Univ. of 
eran den acke lee leandesss School 
Building Specialist, Cincinnati Pub- 
lic Schools, 1957. $7.50 
Practical guide to the development of 

physical facilities that are suited to an 

educational program based on education 
needs of the particular community con- 
cerned. How to plan school buildings. 

Numerous illustrations of plans and 

building features. 


Sedimentary Rocks, 2nd ed. F. J. Petti- 
john, Johns Hopkins Univ. 718 pp. 
1957. $12.00 


A useful guide to the observation, 
classification, and interpretation of the 
basic phenomena in geology. Completely 
rewritten and expanded. New material 
on depositional environments, mapping 
of vector properties, and geochemical 
evolution. Well illust. Excellent refer- 
ences and tables. 
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Seismic Prospecting for Oil, Charles - 
Dix, Geophysical consultant, Cal 
Res. Corp., Assoc. Prof., Geophysi 
Calif. Inst. of Tech. 414 pp. 1952. $8 
An indispensable book to oil co 

panies, geophysicists, and field geo 

gists. Most of the book is devoted | 

a discussion of practical interpretati 

techniques, including reflection and li 

refraction data, and routine tools at 

operations used in seismic prospectit} 

Well illus. Good bibliography. | 


Urban Land Use Planning, F. Stua 
Chapin, Jr., Prof., Planning, Dept. 
City and Regional Planning, Univ.|, 
N. Car., a consultant to TVA. 388 
1957. $8.00 


Written by an experienced city pie 
ning consultant as a specific text ak 
reference book for the student and 
practitioner in city planning. The b 
brings together material on the thes 
of urban growth and development 
present an approach to urban land 
planning; provides a summary of me! 
ods and techniques involved in prep 
ing a land use plan. 


American Social Insurance, rey. ed. | 
D. Gagliardo, late professor of E} 
nomics, Uniy. of Kansas. $7.50 


A thorough and impartial descript! 
of the background, development, 4 
functioning of social insurance pi 
grams in. America. All impo 
changes that have been made in so¢ 
insurance programs through 1954 | 
incorporated in this interesting 
helpful book. 


Business Letters, 4th ed. Walter 
Smart, late prof. English; L. W. ]] 
Kelvey, Prof. and ChM., Dept., BY 
ness Writing; and R. C. Gerf 
Assoc. Prof., Business Writ} 
Northwestern Univ. $8. | 
The new edition reflects the trend 

business and industry toward easy} 

read letters. More space is give l 

general principles with increased | 

phasis on public and human aspect: 
letter writing. An all-round good b¢ 
of interest to engineers. | 


‘undamentals of Top Management, 
Ralph C. Davis, Prof., Business Or- 
ganization, Ohio State Univ., 1951. 
$8.25 


An outstanding book for those con- 
erned with business management, writ- 
en by a leading authority in the field. 
‘resents a working philosophy for top 
lanagement, examining the broad, fun- 
amental bases of effective thinking 
iat condition the formulation of execu- 
ve decisions. 


eologic Field Methods, Julian W. 
iLow, res. Geologist, The California 
-Co., 1957. $6.00 


The best manual on field geology 
fethods for the student or inexperi- 
iced field man. Discussions of meth- 
jis and procedures are directed to the 
an in the field. Information well ar- 
jnged, and easy to find. The book is 
Wsigned to aid in the application of 
feory and principle learned in the 

rse of geologic education. 200 illust. 


sdustrial Inspection Methods, rev. ed. 
bLeno C. Michelon, Univ. of Chicago, 
/1950. $8.00 

A scientific presentation of the prin- 
®@les and current practices of indus- 
jal inspection work, covering all major 
ects of precision measurements as 
ty are employed today. Extended 
fatment is given to statistical quality 


| : 
Witrol methods, modern destructive 


ii non-destructive tests for physical 
#1 mechanical properties, modern tech- 
ues in surface measurement, etc. 450 


s)strations. 
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Just Out! nea 4th Edition 
MECHANICS 
OF MACHINERY 


By C. W. HAM, formerly U. of IIL. 
E. J. Crane, West. Elect. Co., and 
W. J. Rogers, Northwestern U. 


500 pp., illus., $8.50 


Provides a background in the functions, geo- 
metrical 


properties, and relative motions in 
mechanisms in common 
use. Contains a wealth 
of data on motions in 
machinery, kinematics 
and dynamics. Also 
covers vibrations, critical 
speed of shafts, cams 
and gears, flywheels, 
governors, etc. 


A.A.E. 


Book Department 


8 So. Michigan Ave. 
Chicago 3, Illinois 


Industrial Organization and Manage- 
ment, 3rd ed. Ralph C. Davis, Ohio 
State Univ. 1957. $8.50 


All chapters have been rewritten and 
new material on marketing of manufac- 
tured goods, the effects of automation, 
performance rating, fatigue allowances, 
delay allowances, and standard data re- 
lationships has been included. The 
author discusses marketing management 
and financial management as related to 
coordinating production, distribution, 
and finance in a most helpful manner. 


We have achieved public and legislative recognition of the fundamental 
ith that Engineering is a profession, that Engineering is a learned pro- 
tision, that Engineering is an inspired and dedicated profession. More- 
wr, we have reminded the world that Engineering is founded on great 
tals—the ideals of vision, character, integrity, and consecrated service to 


anity. 


Dr. D. B. Steinman—1953 
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Plastic 
Drawing 
Board 


| Transparent 


/ 


| 
H 
| 


New Precision Drawing Boar 


Plastic drawing board that can be carried easily i 
briefcase. Weighs less than 8 ounces | 


The Graphostat portable drawing 
board should have interest for archi- 
tects and engineers who make small 
sketches in the field. Made of a 
single molded 934 x 12/4 inch piece 
of clear styrene plastic, the board 
has four corner clamps for attaching 
8!4x 11 inch paper. It is unneces- 
sary to use thumb tacks. Clamps are 
cleverly recessed into the plastic so 
that the triangle can ride freely over 
them without interference. 

Metal straight edges at two sides 
of the board (one vertical and one 
horizontal) are retractable so that 
the triangles can be moved over all 
four edges of the paper. Light 
weight, the board can be carried 
easily in a briefcase. Triangles may 


be stored in recesses underneath the 
board and can be clamped securely 
in place. The high luster plastic 
presents an excellent long lived 
drawing surface with no thumb tack 
dents to cause bothersome drawing 
errors. For 


ARTISTS 
ARCHITECTS 
CIVIL ENGINEERS 
DESIGNERS 
DRAFTSMEN 
INVENTORS 
MECHANICAL ENGINEERS 
STUDENTS 
SURVEYORS 
TOOL DESIGNERS 


Price $4.95 
with Two 8-in. Triangles to fit the board 
ORDER FROM 


A.A.E. BOOK DEPARTMENT 


Chicago 3, Illin 


8 South Michigan Ave. 


SOE SCRE TRE EE ET TEE TESOL E BEE I IE LOE CIS EGET PUN IO PERG ICS 


low—more than 75 experts give plant-tested 
ethods for finding NEW PROFITS through 
ETTER MAINTENANCE 


mes of experts give you, in this professional 
idbook, all the ‘workable facts, methods, and 
Aniques you need for better plant maintenance— 
lower production costs, higher profits and im- 
ved product quality. From the organization and 
jninistration of maintenance forces to sanitation, 
tding, and corrosion control, you have a detailed 
ute of plant maintenance procedures that pro- 
ve results. 


st Published 
_ MAINTENANCE ENGINEERING HANDBOOK 


Prepared by a Staff of Specialists 


Edited by L C. MORROW, General Chairman, 
National Plant Maintenance and Engineering Conferences 


{ 1156 pages, 728 illustrations, $20.00 
it 

a. problems of every sort—building repair, 
ypment upkeep, plant housekeeping—whether rou- 
i details or overall administration procedures, are all 
ited in encyclopedic detail by the experts appearing 
fais book. There is a complete section devoted to 
Pentive maintenance ... what it means, what it can 
lin the way of real savings, and how to go about 
elling such a program in your plant. The costs of 


CONTENTS 


1. Organ. and Admin. 
of the Maint. Forces 

2. Maint. Personnel 
Admin. 

3. Planning and Sched- 
uling Maint. Work 

4, Project Control 

5. Costs and Budgets 

6. Maint. of Elect. 
Equip. 

7. Maint. of Buildings 

8 

9 


ftenance .. . Supervision and rating . . . the selec- UMaine alent 
it installation and maintenance of equipment and Equip. rae 
(ces that every plant deals with .. . lubrication and Datinaient BAL 


10. Maint. of Transpor- 
tation Equipment 

11. Maint. Stores and 
Their Control . 

12. Lubricants and Lubri- 
cation 

13. Instruments and 


(sion control—all these topics and more are covered 
( thoroughly practical, “how-to” manner for you to 
Wy with profit to your problems of maintenance 
fheering. 


\ Instrumentation 

} Send for your copy today 14, yore and House- 
} eeping 

il A.A.E. BOOK DEPARTMENT 15. Welding 


\ 16. Corrosion 
4 8S. Michigan Ave. Chicago 3, Ill. 


~ 


Books FOR ENGINEERS 


Modern Mathematics 
for the Engineer 


Mathematics of probability, 
theories of prediction, games, 
dynamic programming, Monte 
Carlo methods, multiple pre- 
diction and causality, these are 
some of the topics explained in 
great detail by nineteen ac- 
knowledged authorities in this 
book. Edited by E. F. Becken- 
bach, U.C.L.A., 516 pages, il- 
lustrated, $7.50 


Mechanical Design for 
Electronics Production 


Gives engineers an understand- 
ing of the special problems of 
manufacturing devices using 
electron tubes and transistors, 
to aid in designing equipment 
that will combine best qualities 
of durability and economy. By 
J. M. Carroll, Electronics mag- 
azine. 452 pages, illustrated, 
$6.50 


Applied Metallurgy 
for Engineers 


Heat treating, hardening, cast- 
ing, hot- and _ cold-working, | 
welding, these are some of the | 
processes fully explained in 
this book. Manufacture of fer- 
rous and non-ferrous metals, 
including ingots and structural 
shapes, is clearly discussed. By 
M. S. Burton, Cornell Univer- 
sity. 407 pages, illustrated, 
$7.50 


Mechanics for Engineers 


Every important aspect of me- 
chanics is fully explained in 
this book. You'll get expert help 
in performing calculations es- | 
sential to such fields as me- 
chanical design, product engi- 
neering, and aircraft design. | 
By F. P. Beer and E. R. John- 
ston, Jr., Lehigh University. 
672 pages, illustrated, $8.00 


ORDER FROM 


A.A.E. BOOK DEPARTMENT 


8 South Michigan Ave. 


Chicago 3, Illinois 


